ABSTRACT
Soil CO2 efflux measurement

147
Soil CO2 efflux (PD and SR) was measured monthly on chamber bases using a closed 148 chamber system, to which a portable infrared CO2 analyzer (GMP343, Vaisala, Helsinki,
149
Finland), DC data logger (LR 5042, HIOKI, Nagano, Japan) and temperature data logger and base were water-sealed after the chamber was ventilated using a fan. The base had a 159 groove at the top to be filled with water.
160
Air temperature and CO2 concentration in chamber headspace were measured every 161 10 seconds for three minutes on each chamber base. Simultaneously, soil temperature was 162 measured at a depth of 5 cm using a digital thermometer near chamber bases. To cover a 163 considerable temperature range, the measurement was replicated three times a day (8:30- 
175
The effect of water vapor dilution was within 0.2%. Thus, no correction was applied 176 against the dilution effect. Soil CO2 efflux was not significantly different among three 177 replications (morning, noon and afternoon) within a day on all chamber bases (p> 0.05).
178
Thus, data from the three replications were averaged on each day for each chamber base.
179
The daily means of PD were further averaged within each trenching plot including four short-term data (detailed in 3.5). Co., Tokyo, Japan) in a perforated PVC pipe inserted vertically deep into mineral soil.
218
The ground was flat without any hummocks because of compaction. were calculated from hourly GWL data (Fig. 2b) for each trenching plot (PD) and 308 chamber base (SR), respectively, using the linear (Fig. 4) or logarithmic ( was not significantly different between near and far positions from tree rows (p > 0.05).
315
On the other hand, we confirmed that SR was significantly larger than PD (p< 0.001).
316
The residual of SR from PD was 1614-1885 g C m -2 yr -1 , which corresponds to the annual 317 sum of root respiration and leaf litter decomposition. PD accounted for 43-47% of SR on 318 an annual basis.
319 Table 1 . Annual CO2 emissions estimated using two methods (mean ± 1 SD). 6.24 cm yr -1 , respectively, in the trenching 1, 2 and 3. There was no significant difference 344 in annual subsidence between inside and outside (p > 0.05).
345
To quantify the contribution of oxidative peat decomposition to the subsidence, firstly,
346
annual PD estimated from hourly GWL (1408 ± 214 g C m -2 yr -1 ) ( which GWL was below 1 m, was limited except for in strong El Niño years (Fig. 2b) . (Table 3) . Within plantations, our PD result was much lower than that
442
of an acacia plantation with lower mean annual GWL in Sumatra, Indonesia (Jauhiainen 
446
Our result was also lower than that of an oil palm plantation and the bare ground after was simply calculated to be 1.50 cm yr -1 , which accounted for 25% of total subsidence of 518 5.96 cm yr -1 in the trenching (Table 2 ). The linear relationship of PD with GWL (Fig. 4) 
519
suggests that peat oxidation intensity was almost evenly distributed in the unsaturated 520 peat layer above GWL. Thus, the PD from each peat depth can be proportional to the slice 521 area of a GWL × day horizon (Fig. 2b) . In consideration of GWL variation, annual 522 oxidative subsidence was calculated to be 1.53 ± 0.19 cm yr -1 (n = 3, mean ± 1 SD) under 523 an assumption that BD and carbon content below 75 cm was the same as those at 70-75 524 cm ( Table 2) . As a result, both the estimates were almost the same (1.50 vs. 1.53).
525
The contribution of 25% was much lower than 60, 50-70, 92 and 40-60%, respectively, 
